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The Pebrine Disease of Silkworms in India. 


[Rtciived for publication on 1st May, 192?'.] 


Professor Lefroy in the course of his enquiry into the conditions 
responsible for the decadence of the Indian Silk Industry, came to the 
conclusion that one of the principal causes of its present condition is the 
excessive prevalence of “ Pebrine,'' the disease of silkworms which 
wellnigh extinguished the industry in Europe, in the middle of the 
nineteenth century. As is well known, Pasteur, after two years’ work, 
demonstrated that the cause of this disease was a protozoon parasite 
and devised a method of checking its spread and reducing its occurrence 
to comparatively negligible proportions ; this method has now been 
successfully used in France and Italy for nearly forty years, and was 
introduced into India some fifteen years since, where it has been adopted 
in the Government seed-rearing nurseries in Bengal and elsewhere. 
Professor Lefroy’s inquiries showed that as a means of eliminating 
pebrine the Pasteur method as used in Bengal has been a failure, and it 
therefore became imperative to determine the reasons for its defective 
operation in order to discover whether the method itself was inapplicable 
in this country on account of the difference between European and 
Indian conditions, or whether some modification of it could be devised 
which would render it as effective in the East as it has been formd in the 
West. At Professor Lefroy’s suggestion 1 commenced an enquiry into 
the subject, primarily with a view to determining why the Pasteur 
method had failed in Bengal and if possible to discover a suitable modi- 
fication or alternative. This Bulletin is intended as an interim report 
of my investigations to date and is published in order to describe and 
recommend the trial of a modification of the Pasteur method which I 
have devised as a result of my enquiries and which has been found success- 
ful on a small scale at Pusa. 

The Pasteur method* Pasteur’s researches resulted in the discovery 
that certain microscopic bodies (“ corpuscules ’ ) which some earlier 
workers had considered to be normal constituents of the body fluids of 
the silkworm, were in fact parasites responsible for the disease and 
carried it from one generation to the next through the eggs of the moth. 
Nearly every diseased moth produces diseased eggs and although every 
egg in an infected laying is not necessarily diseased yet the percentage is 
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high enough to ensure serious mortality amongst the worms. In addi- 
tion to this hereditary infection the disease is also spread by contamina- 
tion of the food by the droppings of diseased worms which contain 
pebrine spores, the infection in this case being carried on by ingestion 
of these spores with the food of the healthy worms. In this way an 
infected brood or “ laying will spread infection to otherwise healthy 
worms, so that hereditary infection of a small percentage will result 
in rapid spread of the disease, and on the other hand if eliminated should 
go far to extinguish it completely. That such extinction has not been 
obtained after forty years’ use of the method in Europe seems to su^st 
that as applied in practice it does not afiord a complete protection from 
hereditary transmission even in Europe. 

The method itself depends upon the fact that the “ Pebrine bodies,” 
the spore form of the parasite, are readily recognizable under a com- 
paratively lowpowet of the microscope, thus making it possible to detect 
tbeii presence without the use either of expensive apparatus or elaborate 
technique, in fact this is habitually done by entirely unskilled native 
rearers in Bengal. This recognizability is due partly to the compara- 
tively large size and characteristic oval shape of the pebrine bodies and 
partly to their highly refringent character, which makes them clearly 
distinguishable in the water in which ex^ination takes place from 
other bodies of similar dimensions which may be present. The body of 
the moth is crushed with a little water, a drop of the resultant fluid 
is placed on a slide and examined under a magniflcation of some 500 — 600 
diameters ; if pebrine bodies are seen the eggs laid by this moth are 
destroyed, otherwise they are passed as disease-free. Now it will be 
evident that the success of this method as a means of eliminatinr 
hereditary infection depends upon the general assumption that if 
there is sufficient disease present in a moth to affect its 
progeny, its presence will be detectable in the above described 

manner ; this is the assumption upon which the successful use of the 
Pasteur method in Europe depends, but my inquiries appear to show 
that SO far as India is concerned the method requires serious 
modification for the following reasons. 

The essential difference between European and Indian conditions, 
so far as the life history of the mulberry silkworm is concerned, lies in 
the fact that in Europe the worm is univoltine, i.e., produces only one 
generation in the year whereas in India the races are in most cases multi- 
voltine, producing seven or eight generations. As a corollary of this 
difference the eggs of the multivoltine races hatch out within some eight 
days after laying, whereas in Europe the univoltine eggs are laid in the 
summer and do not hatch until the following spring. The practical 
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effect of this difference is to make it necessary in India to carry out the 
■examination of the parent moth within the comparatively limited period 
of one week from the date of laying, whereas in Europe this period can 
be, and generally is, extended for convenience sake to some weeks or 
months. Now it has been found in India that a considerable percentage 
of worms derived from moths examined and passed as disease-free 
develop pebrine notwithstanding such examination, and the first conclu- 
sion arrived at was that the examination was defective because of the 
assumption that if disease was present it would be found by the very 
rough method in vogue ; this method practically assumes that the pebrine 
bodies if present at all will be so universally distributed throughout 
the body of the moth that some of them are certain to be found in the 
minute fraction of the whole represented by the field of view of the 
microscope. Investigation showed that under the conditions obtaining 
in India this assumption was unwarranted ; numerous cases occurred in 
which no pebrine bodies were found by the ordinary method of examina- 
tion whereas they were readily detectable by the modified one which 
I wish to recommend ; moreover the disease showed itself in the pro- 
geny although the parent moths would have been passed as disease-free 
by any user of the routine method. The Indian method of examination 
also differs from the European not only in point of time elapsing between 
laying and examination, but also in the method of taking the material 
for examination. In Europe the body of the moth when examined 
some months after death is perfectly dry, and water is added to the 
crushed tissues for examination. In India the fresh body of the moth 
contains body fluids of various kinds and the technique usually adopted, 
simply crushing the body and smearing the exudate upon a slide, re- 
sults in the major portion of the fluid examined being derived from a 
single organ, the Colon (Plate I, Fig. 1 C), so that the result of the 
examination depends largely upon the invasion of the lumen of this 
part of the a imentary tract by the parasite. I have found by examina- 
tion of sevc.ral hundreds of specimens that pebrine bodies may be 
almost absent from the liquid from this organ although present in 
the ovaries and other parts of the body, and this fact would account 
for the failure of this method of examination to detect the disease. 

By examination of large numbers of pebrinized moths it was 
found possible to ascertain in what part of the body the pebrine 
corpuscles first seem to appear, or at least in what part they are 
invariably found if any are found at all. This part of the moth 
is the gut or chyle stomach, readily accessible by mere separation of 
the lower portion of the abdomen, with a needle, forceps, or other 
instrument leaving the dark canal of the gut exposed as shown in 
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Plate I, Fig. 2 G. A minute portion of the gut removed on the needle 
and rubbed with water on the slide will show the presence of pebrine 
bodies if they occur in the body of the moth in sufficient number 
to be detected by rough microscopic examination. 

It may be of interest here to give the probable reasons why the 
presence of pebrine is more likely to be detected by examination of the 
tissues of the gut than of any other part. Infection, except hereditary 
infection, takes place through the food and so through the alimentary 
canal and particularly in the gut ; the infecting bodies find their way 
from the gut through its walls into the cells (epithelial) which form the^ 
lining layer of the gut and whose function is to secrete digestive fluids. 
In these cells then actual invasion of the tissues of the host first takes 
place and from them the infection spreads by movement and multiplica- 
tion of the invading parasites ; it follows that as the parasite grows by 
feeding on the tissues of its host the food supply aflorded by the latter 
must fail earliest at that point which was first invaded, and as failure of 
nutriment results in the passage of the protozoon into the resting or spore 
condition, and it is in this condition that the parasite is readily recogni- 
zable under microscopic examination, it will readily be understood why 
the tissues of the gut, where infection first took place, present the most 
likely point for discovering its presence, and although the gut in the moth 
is practically functionless it is known that the elements from which 
it is built up in the reconstructive process during the pupal stage are 
identical with those of the larva from which they are derived. 

Now in the case of dried bodies of moths examined some weeks 
after death the condition of affairs appears to be different, for in no case 
were pebrine corpuscles found in the gut and not in other organs ; in 
fact it may be said that when pebrine was found in any part of the dried 
body it was discoverable in practically every part ; the apparent conclu- 
sion would be that the pebrine parasite continued to multiply in the 
body of the moth after death until the whole of the tissues were invaded 
in view of the rapid drying up of the latter this seemed a difficult theory 
to accept and further investigation has now led me to advance an alterna- 
tive one. 

The life cycle of the pebrine parasite, J^osema homhyds, as worked 
out by Stempel, and of other similar Microsporidia such as apis 

(Fantham and Porter) and t^osema culicis (Korke) includes transition 
through an actively multiplying stage (merogony) to the resting or spore 
stage (sporogony). 

During the fiist stage the organism would be recognizable only with 
difficulty under the microscope under the conditions in which examina- 
tion is ordinarily carried out ; in the second or spore stage it is readily 





Showing (small) acfive multiplying forms and (large) resling spores, 
in gut wall of moth. 
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recognized by reason of the thick lefractile envelope or sporocyst charac* 
teristic of the testing condition. Now the function of the spore is to 
carry the parasite through conditions unfavourable to its active life, 
such conditions including absence of suitable nourishment and of mois- 
ture ; when the supply of food for the parasite is exhausted by the pene- 
tration of the latter to all the tissues of the host, or by the drying up of 
the dead body of the moth, the protozoon passes into the resting or 
spore stage simultaneously becoming recognizable under ordinary exami- 
nation. {Plate II.) For this reason a moth which, although full of 
pebrine, might be passed as disease-free by the routine method of exami- 
nation a few days after la 3 ring, would, if kept for some weeks, appear 
obviously pebrinized. This fact will explain the greatly increased pro- 
bability of detecting pebrine by the Pasteur method in Emope working 
with univoltine races as compared with the chance of doing so with the 
method as used in Bengal with multivoltine varieties. At the same time 
it must be pointed out that even in Europe the detection of pebrine 
depends upon the presence in the moth of a sufficiently large number 
of parasites to ensure the presence of some of them in the field of the 
microscope, and there can be no doubt that the failure of the Pasteur 
method to eliminate the disease after 40 years’ trial must be largely 
due to the escape of those individual cases in which sufficient parasites 
were present to infect the ovaries and consequently the eggs, but not 
to allow of detection by the routine method of examination. In Europe, 
however, the percentage afiected is so small that no demand appears to 
exist for any improvement in the method, and in fact the use of the so 
called “ industrial ” seed derived from moths of which only a certain per • 
centage have been examined, is evidence of the absence of such a demand. 
Should conditions ever require more striugent control this could be 
effected by the use of the more particular method of examination which 
I have described above, the adoption of which I consider necessary in 
India for the selection of disease-free seed in the rearing of multivoltine 
races of the mulberry silkworm. 


PUSA, 

30th A^il 1917. 
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tion in CoTckorus capsularis, L., the common Jute plant, by I. H.- 
Burkill, m.a., f.l.s. ; and E. S. Finlow, b.sc. Price, R. 1. 

Observations on Certain Extra- Indian Asiatic Cottons, by H. M. Leake,. 

M. A. ; and Ram Prasad. Price, R. 1-8. 

The Morphology and Parasitism of lihizoctonio, by F. J. F. Shaw, b.sc., 
A.R.C.S., F.L.S. Price, Rs. 2. 

On the Inheritance of some Characters in Wheat — I, by A. Howard, 
A.R.C.S., F.L.S. ; and Gabriellb L. C. Howard, m.a. Price, R. 1. 

1913 

The Influence of the Environment on the Milling and Baking Qualities of 
Wheat in India, No. 2~-The Experiments of 1909-10 and 1910-11, by 
A. Howard, m.a., a.r.c.s., f.l.s.; H. M. Leake, m.a.; and Gabriellb 
L. C. Howard, m.a. Price, R. 1. 

The Varieties of Soy Beans found in Bengal, Bihar and Orissa and their 
commercial possibilities, by E. J. Woodhousb, m.a., f.l.3. j and C. 8. 
Taylor, b.a. Price, Rs. 2. 

On PKytophthom parasitica nov. spec. A new Disease of the Castor Oil 
Plant, by J. F. Dastur, b.sc. Price, Rs. 2. 

Stndiea in Peronosporaceas by E. J. Butler, m.b., f.l.S.; and G. S. 
Kulkarni, L.Ag. Price, Rs. 2. 

Notes on Pollination and Cross-Fertilization in the Common Rica Plant, 
Oryza aativa, Linn., by G. P. Hector, m.a., b.sc. Price, R. 1. 

A Sclerotial Disease of Rice, by F. J. F. Shaw, b.sc., a.r.c.s., f.l.3. Price, 
R 1 

Studies in Indian Tobaccos, No. 3. The Inheritance of Characters in 
Nieotiana tabacum, L., by Gabriellb L. C. Howard, m.a. Price, Rs. 3. 
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BOTANICAL ZMlit.— continued. 


Yol, VI, No. IV. Studies in Indian Cottons, Part I — The Vegetative Characters, by H. Ji, 
Leake, h.a. ; and Bah Prasad. Price, Bs. 3-8. 

Yol. VI, No. V. Bed Rot of Sugarcane, by E. J. Butler, m.b., r.L.3. ; and A. Hafiz 
P rice, E. 1. 

Yol. VI, No. Yl. Some New Sugarcane Bieeasea, by E. J. Boiler, m.b., f.L.S. ; and Abdih 
Hafiz Khan. Price, Bs. 2. 

YoL VI, No. VII. A Preliminary Note on the Classification of Rice in the Central Provinces 
by B. J. D. Graham, m.a., b.sc. Price, B. 1>8. 

1914 

Yol. VI, No. VIII. The Influence of the Environment on the Milling and Baking Qualities oj 
Wheat in India, No. 3. The Esperiments of 1911-12, by A. Howard 
M.A. ; H. M. Leake, m.a. ; and Gabriellb L. C. Howard, m.a, 
Price, E. 1 or la. 6d. 

1915 

VoL VII, No. I. Studies in Indian Sugarcanes, No. 1, Punjab Canes, by C. A. Barber, sc.d. 
Price, Es. 3-8 or 55. 5d. 

Vol. VII, No, II. The Distinguishing Characters of Sugarcanes cultivated at Sabour, by E, J. 

WooDHOUSE, M.A. ; and S. K. Basd, m.a., with a note on Chemical Charac- 
ters by C. Somers Taylor, b.a. Price, R. 1-8 or 2s. 6d. 

Vol. VII, No. III. The Potato Blight in India, by J- F. Dastur, b.sc. Price, B. 1 or 1«. 6d. 

Vol. VII, No. IV. The Genus Hhizoctonia in India, by F. J. F. Shaw, B.ac. ; and S. L. 

Ajrekae, b.a. Price, B. 1 or Is. 6a. 

Vol. VII, No. V. Experiments on the Physiology of Indigo-yielding Glucosides, by F. R. 
Parnell, b.a. Price, E. 1 or 1«. 6i. 

Yol. VII, No. VI. Some Varieties of Indian Gram (Cicer arietinum, L.), by A. Howard, 
C.I.E., M.A. ; Gabrielle L. 0. HOWARD, M.A. ; and Abdur Rahman Khan. 
Price, R. 1 or la. 6d. 

Yol, VII, No. VII. Studies in Indian Oil- Seeds, No. 1. Saflfipwer and Mustard, by A. 

Howard, c.i.e., m-a. ; Gabriellb L, C. Howard, m.a, ; and Abdce 

Rahman Khan. Price, R. 1-8 or 2a. 6d. 

Vol. VII, No. VIIL On the Inheritance of some Characters in Wheat, II, by A. Howard, 
C.I.E. , M.A. i and Gabriellb L. C. Howard, m.a. Price, B. 1-8 or 2a. bd, 

1916 

VoL VIII, No, I. The Wheats of Baluchistan, Khorasan and the Kurram Valley, by Gabriellb 

L. 0. Howard, m.a. Price, B. 1-12 or 2a. 6rf. 

Vol. VIII, No. II. Observations on the Inheritance of Anthocyan Pigment in Paddy varieties, 
by G. P. Hector, m,a., b.sc. Price, R, 1 or la. 6d. 

Vol, VIII, No. III. Studies in Indian Sugarcanes No. 2, Sugarcane Seedlings, including some 
correlations between Morphological Characters and Sucrose in the juice, 
by C. A. Barber, sc.d. Price, Rs. 3 or 4a. Zd. 

Vol. VIII, No. IV. Pollination and Cross-fertilization in the Juar plant, by R. J. D. Graham, 

M. A., B.sc, Price, R. 1 or la. bd. 

Vol. VIII, No. V, Phytophthora sp. on Hevea Brasiliensis, by J. F. DastTO, b.sc. Price, 
As. 12 or Is. 

Vol. VIII, No. VI. Phytophthora on Vinca rosea, by J. F. Dastdr, b,sc. Price, As, 8 or 9d. 

1917 

Yol. IX, No. I. The Dissemination of Parasitic Fungi and International Legislation, bj 

E. J. Butler, m.b., f.l.s. Price, R. 1-4 or 2a. 

CHEMICAL SERIES. 

1906 

The Composition of Indian Rain and Dew, by J. Walter LaiiHiR, Fh.D.i 

F. i.c. Price, R. L 


VoL I, No. I. 



CHEMICAL SlHltS-continued. 
1907 


VoL I, No. II. 
Tol- I, No. III. 
foL I, No. IV. 
Vol. If No, V. 


Vol. I, No. VI. 


roL I, No. VII. 


Vol. I, No. VIII. 
Vok I, No. IX. 


Vol. I, No. X. 
Vol. II, No. I. 


Vol. II, No. II. 
Vol. II, No. III. 

Vol. 11, -No. IV. 

Vol. II, No. V. 

Vol. II, No. VI. 

Vol. Ill, No. I. 
Vol. Ill, No. II, 

Voi. Ill, No. III. 

7ol. Ill, No. IV. 
v] 


The Composition of the OiUSeeds of India by J. Walter Leather, ph.o.^ 
F.I.C. Price, E. 1. [Out of jnint.) 

The Pot-Culture Houser at the Agricultural Eesearch Inatitute, Puaa, by 
J. Walter Leather, ph.D., f.i.c. Price, Rs. 3. 

Experiments on the Availability of Phosphates and Potash in Soils, by 
J. Walter Leather, ph.D., f.i.c. Price, R. 1-8. 

The Construction of Drain Gauges at Pusa, by M. H. Arnott, m.inst.c.e., 
with a Preface, by J. Walter Leather, ph.n., f.i.c. Price, Rs. 3. [Out 
of 'print.) 


1908 

The Loss of Water from Soil during Dry Weather, by J. Walter Leather, 
ph.D., F.I.C. Price, Ea. 2. (Out of print.) 

1909 

The System Water, Calcium Carbonate, Carbonic Acid, by J. Walter 
Leather, ph.D., f.i.c.; aDd Jatindra Nath Sen, m.a. Price, R. 1. 

1910 

Water Requirements of Crops in India, by J. Walter Leather, ph.D., f.lc. 
The Nature of the Colour of Black Cotton Soil, by H. E. Annext, b.3c. 
Price, R. 1. 


1911 

Water Requirements of Crops in India — II, by J. Walter Leather, ph.D., 
r.i.c. Price, Es. 2-8. 

The Composition of the Milk of some Breeds of Indian Cows and Buffaloes 
and its Variations, Part 1. The milk of some breeds of Indian cows, by 
A. A. Megoitt, b-Sc. ; and H. H. Mann, d.sc. Price, R, 1-8, 

1912 

Records of Drainage in India, by J. Walter Leather, ph.D., f.i.c. Price. 
E. 1. 

The Bab System of Rice Cultivation in Western India, by H. H. Mann, 
D.sc. ; N. V. JoSHi, B.A., B.SC., L.Ag. ; and N. V. Kanitkar, B.Ag. Price, 

R. 1. ^ ^ 

The Composition of the Milk of some Breeds of Indian Cowa and Buffaloes 
and its Variations, Part II. The milk of some breeds of Indian buffaloes, 
by A. A. Meggitt, b.sc. ; and H. H. Mann, d.sc. Price, R. 1-8. 

A Contribution to the Knowledge of the Black Cotton Soils of India, by 
W. H. Harrison, m.sc. ; and M. R, Ramaswami Sivan, b.a. Price, R. 1. 

1913 

The Date-Sugar Industry in Bengal, an Investigation into its Chemistry 
and Agriculture, by H. E. Annetx, B-Sc., assisted by G. K. Lele, L.Ag,; 
and Bhailal M. Amin, b.a. Price, Rs. 3. 

Evaporation from a Plain Water Surface, by J, Walter Leather, ph.D., 
r.i.C. Price, R. 1. 

Studies in the Chemistry and Physiology of the Leaves of the Betel- vine 
(Piper Betlt) and of the Commercial Bleaching of Betel-vine Leaves, by 
H. H. Mann, d.sc.; D. L. Sahasrabuddhe, b.sc., L.Ag.; and V. G, 
Patwabdhan, B.Ag. Price, R. 1-8. 

The Gases of Swamp Rice Soils, Part I. Their Composition and Relation- 
ship to the Crop, by W. H. Harrison, m.sc. and P. A. Subramanu 
Ateeh, b.a. Price, R, 1-8. 

The Experimental Error in Sampling Sugarcane, by J, Walter Leather, 
ph.D., F.I.C. Price, R. L 


0 



VoL III, No. V. 
Yol III, No. VL 

?ol. Ill, No. VIL 

Vol. Ill, No. VIII. 

Vol. Ill, No. IX. 
Vol. IV, No. I. 

Vol IV, No. II. 
Vol. IV, No. III. 

Vol IV, No. IV. 
Vol IV, No. V. 
Vol IV, No. VL 

Vol IV, No. VII. 

Vol V, No. I. 

Vol I, No. 1. 

Vol I, No. II. 
Vol I, No. III. 
Vol I, No. IV. 


CHEMICAL 8ERIEC— continued. 

1814 

The Fractional Liquefaction of Rice Starch, by F. J. Waeth, m.bc. 5 l. 
D. B. Dababseti, b.sc. Price, R. 1. ] 

The Yield and Composition of the Milk of the Montgomery herd at 
and Errors in Milk Tests, by J. Waltee Leatheb, ph.D., r.i.c.; aJ 
A. C. Dobbs, Price, R. 1 or Ij, 6d, | 

The System Potassium Nitrate, Sodium Chloride, Water, by J. Waites 
Leatheb, Eh.D., p.i.c. ; and Jatindba Nath Mukhebji, b.a., b.5c. Price, 
R. 1 or Is. 6 <i. 

The Systems— (A) Water, Magnesium Carbonate and Carbonic Acid, (B| 
Water, Calcium Carbonate, Magnesium Carbonate and Carbonic Acid, bj 
J. Walter Leather, ph.D., f.i.c. ; and Jatindra Nath Sbk, m.a. Pricej 
R. 1 or Is. 6 d. 

Studies of an Acid Soil in Assam, by A. A. MEGGiir, b.sc. Price, R. 1 .^ 
or 23. 6 ti. 

The Gases of Swamp Rice Soils, Part II. Their UtUization for the Aerj. 
tion of the Roots of the Crop, by W. H. Harrison, m.sc.; and P. A, 
Sueeamania Aiter, b.a. Price, R. 1 or Is. 6d. 

1915 

Soil Temperatures, by J. Walter Leather, v.d., f.i.c. Price, Ra. 2 or St 

Soil Gases, by J. Walter Leather, v.d., f.i.c. Price, R. 1-8 or 2s, 6 d. 

1916 

The Gases of Swamp Rice Soils, Part III. A Hydrogen-Oxidizinj 
Bacterium from these Soils, by W. H. Harrison, d.sc., and P, .i 
SuBR-AMANiA AiYEE, B.A. Price, As. 12 or Is. 

Some Factors affecting the Cooking of Dholl {Cajanus indtcus), by B 
ViswANATH, T. Lakskmana Row, B.A., and P. A. Raghunateswam 
Aytangar, d.a. price, R. 1 or Is. 6d. 

The Insects attacking stored wheat in the Punjab and the methods c 
combating them (including a chapter on the Chemistry of Respiration’ 
by J. H. Barnes, b.sc., f.i.c.; and A. J. Grove, m.sc. Price, Ks. 5- 

Studies in the Chemistry and Physiology of the Leaves of the Betel-vii 
(Piper PetZe) and of the Commercial Bleaching of Betel- vine leave 
Part II, by H. H. Mann, d.sc., and V. G. Patwaedhan, B.Ag. Pric 
R. 1 or Is. 6d. , , « n 

The Gases of Swamp Rice Soils, Part IV. The Source of the Gaseous S( 
Nitrogen, by W. H. Harrison, d.sc., and P. A. Sdbramania Ama, b. 
Price, Es. 2 or 3^. 6 d. 


ENTOMOLOGICAL SERIES. 

1906 

The Bombay Locust {Acridiufn mccinctuni, Linn.). A Report on the In- 
vestigations of 1903-04, by H. I\I. Leeroy, m.a., f.e.s., f.z.s. Price, 
Ra. 2-8. 


1907 

The more important Insecta injurious to Indian Agriculture, by H. M 
Lefroy, M.A., F,E.S,, F.z.s. Price, Rs. 3. {Out of print,) 

The Indian Surface Caterpillars of the Genus Agrotts, by H. M. Leeroy 
M.A., F.E.3., F.Z.S. ; and C. C. Ghosh, b.a. Price, R. 1-8. {Out of ttitiI. 
Individual and Seasonal Variations in Helopdtis theivora, Waterhouse, 
description of a new species of Helopdtis, by Harold H. Mann, d- 

The Coccidm attacking the Tea Plant in India and Ce^on, E-,®- 
F.E.S., F.Z.S. ; and Harold H. Mann, d.sc. Price, K. 1. {Out of prin • 


Vol I, No. V. 



VoL I, No. VI. 

Vol. II, No. I 
Vol. II, No. II. 
Vol. II, No. III. 
Vol. II, No. IV. 
Vol. II, No. V. 
Vol. II, No. VI. 
Vol. II, No. VII. 

Vol. II, No. VIII. 

Vol. II, No. IX. 
Vol. II, No. X. 

Vol. III. 

Vol. IV, No. I. 
Vol. IV, No. II. 
Vol. IV, No. III. 
Vol. IV, No. IV. 

Vol. IV, No. V. 


Vol. IV, No. VI. 
Vol. V, No. I. 

Vol. V, No. II. 
Vol. V, No. III. 

vn ] 


ENTOMOLOGICAL continued. 


1908 

The Mustard Sawfly (Athalia proxima , Klug.), by H. M, Lefeoy, 11 .A., 
F.E.s., F.z.a. ; and C. C. Ghosh, b.a. Price, E. 1, [Out of print.) 

The Rice Bug l^tpiocorisa varicornu, Fabr.), by H. M. Leteox, u.A., 
F.E.3., F.Z.3. Price, R. 1. 

Eemarka on Indian Scale Insects {Coccidcc), Part III, by £. E. Gbeen, 
F.E.s., F.z.s. Price, R. 1-8. 

The Red Cotton Bug [Dysdercue cingviatus, Fabr.), by H. M. Lefsoy, 
M.A,, F.E.s,, F.z.S. Price, R. 1. (Out of print.) 

The Castor Semi-Lo^er (Ophiusa melicerte, Dr.), by H, M. Lefeoy, 
M.A., F.E.s., F.Z.S. Price, Rs. 2. [Out of print.) 

The Tobacco Caterpillar {Prodenia Uttoralis), by H. M. Lefeoy, M.A., 
F.B.S., F.z.S, Price, R. 1-8. (Out of print.) 

The Cotton Leaf 'Roller {SyUp€a derogata, Fabr.), by H. M. Letooi, m.a., 
F.E,s., F.z.S. Price, R. 1-8. [Out of print.) 

Notes on Indian Scale Insects jCoccidcB), by H. Maxwell-Lefroy, m.a., 
F.E.S., F.z.S, Price, R. 1-8. (Out of print.) 


1910 

Life-Histories of Indian Insects — I, (Coleoptera), by H. Maxwell-Lefroy, 
M.A., F.E.s., F.z.S. Price, Rb. 2. 


1912 

Life- Histories of Indian Insects — II. Some Aquatic likynchota and Coleop- 
tera, by D. Noweojee, b.a. Price, R. 1-8. 

Life- Histories of Indian Inaects— III. The Rhinoceros Beetle {Oryctes 
rhinoceros) and the Red or Palm Weevil (lihynckophorus ferTuoineus). 
by C. C. Ghosh, b.a. Price, Rs. 2. 

The Food of Birds in India, by C. W. Mason, m.s.e.a.c., edited by H. 
Maxwell- Lefeoy, m,a. f.e.s., f.z.s. Price, Rs, 7-8. 

Eri Silk, by H, Maxwbll-Lefroy, m,a., f.e.s., f.z.s. ; and C. C. Ghosh 
B.A. Price, Ea. 3. * 

Tetngin* (AcridiincE) in the Agricultural Research Institute, Puea, Bihar, 
with description of new species, by J. L. Hancock, f.e.s. Price R. 1 , 

The Big Brown Cricket (Brachytrypes achatinu.i, Stoll), by C. C. Ghosh 
B.A. Price, R. 1. ' 

Life- Hi stories of Indian Insects— IV. (Eymenoptera), by Govind Ram 
Duit, b.a. Price, Es. 2. 

1913 

Inquiry into the Insecticidal action of some Mineral and other Compounds 
on Caterpillars, by H. M. Lefeoy, m.a., f.e,s., f.z.s.; and R. S Fiklow 
e.sc. Price, R. 1-8. ’ " ’ 


1914 

The “ Psylla ” Disease of Indigo, by A. J. Grove, m.sc., and C. C. Ghosh, 
B.A. Price, R. 1-8 or 2s. 6d. 

Life-Histories of Indian Insects— V. Lepidoptera (Butterflies), by C. 0. 
Ghosh, b.a. Price, Rs. 2-8 or 3s. 9d. 

1917 

The Indian Sugarcane Leaf-hopper (Pyrilla aberrans, Kirby), by C. 8. 
Mise-Aj b.a. (In the prets.) 

Report on a Collection of Indian Termites, by Karin and Nils Holmgren, 
Hogskolas Zootomiska Institut, Stockholm,'^ Translated by T. Bainbriggb 
Fletcher, e.n., f.l.s., f.e.s., f.z.s. iln the press.) 

7 



BACTERIOLOGICAL SERIES. 


VoL I, No. I, 

Vol. I, No. II. 

Vol. I, No. III. 
Vol. I, No. IV. 
Vol. 1, No. V. 
VoL I, No, VI. 


VoL I, No. I. 
YoL I, No. II. 
Vol I, No. in. 


Vol. I, No. IV. 

Vol. II, Na I. 
Vol II, No. II. 

Vol II, No. III. 

Vol II, No. IV. 
Vol II, No. V. 
Vol. II, No. VI. 
Vol II, No. VII. 

Vol II, No. VIII. 
8 


1912 

Stodies in Bacteriological Analysis of Indian Soils No. 1, 1910'11, W 
C. M. HuTcmiTSON, b.a. Price, Bs. 2'8. 

1913 

Rangpur Tobacco Wilt, by C. M. Hotchijjson, b.a. Price, Rs. 2. 

1915 

A New Nitrite-forming Organism, by N. V. Joshi, b,a., b-sc., L.\g. 
Price, R. 1 or Ijt. 6d. 

Azotobj^er and Nitrogen Fixation in Indian Soils, 1^ J. H. Waltok, 
B.A., B.SC. Price, R. 1 or Is. 6d. 

Bacterial Rot of Stored Potato Tubers, by 0. M. Hutchinson, b.a., and 
N. V. .Josm, B.A., B.SC., L.Ag. Price, R. 1 or 1«. 6<i. 

Bdhhur — ^the Indian Bice Beer Ferment, by C. M. Htjtchznsoh and C. 5. 
Ram Ayyab, b.a. Price, B. 1 or Is. 


VETERINARY SERIES. 

1913 

Axkaphylaxis in the larger Animals, by Major J. D. R. Holmes, m.a., o.sc. 
Price, Rs. 2. 

SalTarsan in the Treatment of Surra in Horses, Dogs and Babbits, by 
Major J. D. £. Holmes, m.a., d.sc. Price, R. 14. 

Some more Successful Experiments on the Treatment of Surra in the Camel 
with Recommendations for Systematic Treatment, by A. S. Lxrsz, 
M.B.C.T.3. Price, R. 1. 

1014 

On the Immune bodies occurring in Anti-Rinderpest Senun and on the 
Variations occurring in the Serum Proteins of Ammals during BindeTpest 
and during Immunization and Hyper-Immunization, by P. Eabtley, d.bc. 
Price, Rs. 2. 

Some cases of Surra treated in the Field and in the Laboratory during the 
autumn of 1911, by Major J. D. E. Holmes, m.a., d.sc. Price, R. 1. 

Rinderpest Further investigations on questions connected with the 
Economical Production of Anti-serum, by Major J. D. E. Holmes, 
M.A., D.sc. Price, R. 1. 

The Curative Treatment of Heemorrhagic Septicaemia in Cattle by the 
administration of Iodine and other n^es on Chemiotherapy in Rinder- 
pest and Hemorrhagic Sepbicsemia, by Major J. D. E Holmes, c.i.e., 
M.A., D.sc. Price, R. 1 or 1a. 6d. 

The Vitality of the Hmmorrhagic Septicaemia Organism outside the body, 
by Major J. D. E. Holmes, c.x.e., m.a., d.sc. Price, R. 1 or is. 6d. 

Buraati, by Major J. D. E. Holmes, c.i.k., m.a., d.sc. Price, R. 1-8 or 
2s. 3d. 

Experiments on the treatment of Surra in Camels, by H. E. Ceoss, 
M.H.C.V.S., A.SC. Price, R. 1 or la. 6d. 

Anthrax. Some Experiments on the Immunizing effect of the Simul- 
taneous Injection of an Anthrax Attenuated Vims and an Anthrax Anti- 
serum, by Major J. D. E. Holmes, c.i.e., m.a., d.sc. Price, R. 1 or 
Is. U. 


1917 

Kumti: Combined Diffuse Sclerosis and Central Poliomyelitis of Horses, 
by G. H. K. Magalistee, m.a,, m.d., d.p.h. [In the, prete .) 

[viii 



BULLETINS ISEUEt) BY THE AGRICULTURAL REBEAROH 
INSTITUTE, PU8A. 


1905 

No- 1. Notfts on Cotton in Bihar in 1904, fay H. M. Lsrnoi, M /i., rs.a., r.i.s. Price, Ae. 4 
or td. {BeffinUd 1908,} 

1906 

No. 2. An Ontbroak of Cotton Pasta in the Punjab, 1906, by H. M. Letbot, m.a., r.E.s,, 
F.z.s. {Tl&frinte,d 1909.) Price, As. 6 or Id. {Out of frint.) 

No. 3. The Extension of Jute Cultivation in India, by R. S. Finlow, b.sc. Price, As. 12 or 
1«. 2ci. [Out of frint.) 

No. 4. First Report on the Fmit Experimente at Pusa, by A, Howard, m.a,, A.E.o.g., f.l.s, 
Price, As, 6 or (>d. 

1907 

No. 6. Report on Trials of the South African Locust Fungus in Indiaj by E. J. Burtsa, 
M.B., F.L.s. ; and H. M. Lefrot, m.a., f.e.s. Price, As. 2 or 3d. 

No. 6. Ticks Infesting Domesticated An imals in India, by G. Warbtjrton, m.a. Price, 
As. 4 or 6d, {Out of sprint.) 

No. 7. A Preliminary Account of the Biting Flies of India, by H. M. LsrHOV, m.a., f.e.s., 
F.z.s. Price, R. 1 or la. 6d. {Out of print.) 

Na 8. Official and Recommended Jlethods for use in Chemical Laboratories of the Depart 
ments of Agriculture in India, by J. Walter Leathee, rh.D., f.t.c. Price, As, 4 
or 6d. [Out of print.) 

1908 

No. 9. Report on Coconut Palm Disease in Travancore, by E. J. Butler, m.b., r.L.a. Price, 
As. 6 or 6d. {Out of print.) 

No. to. Treatment and Observation of Crop Pests on the Pusa Farm, by H, M. Lefeoy, m.A., 
F.z.s. ; and C. S. Misha, b.a. Price, As. 6 or 7d. {Out of print.) 

No. 11. On Flax Dodder, by A. Howard, m.a., a.r.c.s., f.l.s. Price, As. 4 or 6d. (Ouif of 
print,) 

No. 12. The Making and Care of Lawns in India, by A. Howard, m.a., a.r.c.s., f.l.s. Price, 
As. 4 or 6d. {Out of print.) 
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